Bryophyte flora of hunan province, china. 16. complex thalloids (marchantiopsida, hepaticae) Sinikka PiiPPo & Timo koPonen abstract. The occurrence of 13 species belonging to eight complex thalloid genera and six families are reported for Hunan. Conocephalum japonicum (Thunb.) Grolle, C. salebrosum Szweykowski et al. and Dumortiera hirsuta (Sw.) Nees are moderately common in Hunan, Conocephalum conicum (L.) Dumort., Marchantia palaecea Bertol. and M. emarginata Reinw. et al. subsp. tosana (Steph.) Bischler are rather rare, M. polymorpha L., Plagiochasma pterospermum Mass., Reboulia hemisphaerica (L.) Raddi, and Wiesnerella denutata (Mitt.) Steph. are rare and Asterella khasyana (Griff.) Pandé et al., Plagiochasma appendiculatum Lehm. & Lindenb. and Riccia fluitans L. are very rare. Of them the following are new to Hunan: Genus Plagiochasma with two species, P. appendiculatum, P. pterospermum, Riccia fluitans, Marchantia paleacea and Conocephalum salebrosum. The altitudinal ranges of taxa in Hunan are mapped. The distribution, ecology and the classification of taxa into distributional elements, as well as the characters are discussed. Some thalloid hepatic genera, i.e. Conocephalum and Dumortiera include cryptic taxa that pose unsolved taxonomic problems that await further future research.
inTroducTion This paper belongs to the series dealing with the bryophyte flora of the Hunan Province, China. Essential background information about material and methods, and abbreviations of collecting localities of three first excursions and geographical areas used in this study are given in parts 1 and 3 (Koponen et al. 2000 (Koponen et al. , 2004 . The collecting localities from two later excursions, in 2000 and 2001 will be reported later. The paper no. 15 of the series was by Piippo (2010) . The thalloid hepatics of Hunan Province were previously dealt with in Hunan in the papers by Rao et al. (1997) , Koponen et al. (2000) and Piippo (2010) .
The systematics of the Marchantiales has been dealt with recently by Bischler (1998) , He-Nygrén et al. (2004 , 2006 , Long (2006a) and Crandall-Stotler et al. (2009) . The determination of simple and complex thalloids is problematic since they seem to possess many cryptic species not yet sufficiently clarified taxonomically (see Szweykowski et al. 2005) .
dumortieraceae Long 2006 The thallus is undifferentiated and only with vestigial air chambers. Ventral scales are rudimentary, in two rows, without appendages. Asexual reproduction is absent. Antheridia situated in terminal short-stalked disciform receptacles. Sporophytes on stalked receptacle. The family includes only one genus, Dumortiera.
Dumortiera Nees 1824
The thallus is 8-30 mm wide, light or dark green, without purplish pigment, usually dichotomously branched. Upper thallus surface is smooth or occupied by papilliform chlorophyllose cells giving a velvety appearance. Frond margin is usually not crispate and the costa is usually visible also from dorsal side. Thallus is only weakly differentiated into layers, with vestigial air chambers and air pores absent or only few near the thallus apex, simple when present. There is no reticulation on the dorsal surface. Rhizoids are pale, often radiating towards margins, sometimes modified as bristles.
The genus has been placed into the families Marchantiaceae or Wiesnerellaceae until Long (2006a) lifted it into its own family. Total lack of photosynthetic layers is exceptional for complex thalloids. The great variability of Dumortiera hirsuta was pointed out by e.g. Piippo (1988) , Akiyama et al. (2003 Akiyama et al. ( , 2012 and Forrest et al. (2011) . According to Forrest et al. (2011) , there exist at least two genetically diverse species within Dumortiera and most probably several more. At least two genetically and geographically distinct clades are detectable. According to Akiyama et al. (2012) , D. hirsuta has different ploidy levels that have been recognized at infraspecific rank under the species. These ploidy levels could warrant a specific status. In this paper D. hirsuta is treated as a largely polymorphic species. In Hunan the smoothness and roughness of the dorsal surface as well as the plant size varies, both characters possibly indicating different taxa. deScriPTionS: Piippo (1988) , Paton (1999) .
illuSTraTionS : Piippo (1988: 100, 101, figs 3-5) , Paton (1999: 565, fig. 285 ).
HabiTaTS and SubSTraTeS in Hunan. Dumortiera hirsuta was collected most often in forested habitats in orotemperate deciduous and warm temperate evergreen primeval or secondary forests. The habitats include plantation forests of Magnolia officinalis subsp. biloba and Tapiscia sinensis, Cunninghamia, Metasequoia, Cryptomeria and bamboo (Phyllostachys pubescens). The cultivated areas were such as hotel garden and forest edge, along roadsides and trails e.g. in orchards, villages and fields. The habitats are brook sides or valleys or slopes, in wet, mesic or moist localities, usually in partial or full shadow at 273-1580 m (Fig. 1 ).
The substrates are: humus (often banks) (33), cliff (21), clay (16), sand (7), soil (4), humus on stone (3), rock top (3), stone (2), sand (2), litter (2), stone wall (1), humus on cliff (1), cliff crevice (1). Frequency in Hunan: moderately common (on 53 collecting localities of the total of 209). range in Hunan: badagongSHan. 39a. 55740. 39b. 48471. 40b. 55665. 42. 50485, 50486. 43. 48339. 44a. 48132, 54482. 44b. 48840, 48866. 45. 55499, 55555. 48. 48642, 48722. 50. 48739 in Conocephalum salebrosum, 48744. 52. 48288, 48304, 48306. 55a. 47895, 47905, 47939. 86b. Virtanen 61307. daweiSHan. DAW 4. Enroth 63561. DAW 22. Virtanen 62249, 62263, 62293. HuPing-SHan. 56b. 47880, 47884. 57. 48622. 58. 47672, 47673, 47674, 47737, 53700. 59. 49713, 49714, 49715, 53315, 53349, 53427. 60. 47823, 47833. 63. 47797, 47804. SHunHuangSHan. S1. He 1397 , 1452 Xinning co., along road side in Lang Shan National Forest Park, on clay. Warm temperate (subtropical zone), 30 Nov. 2001 He 1462. range in cHina (Piippo 1990; Fang et al. 1998) : Anhui, Yunnan, Guizhou, Jiangxi, Guangdong, Fujian, Zhejiang and Taiwan.
ToTal range (Pόcs 1976; Piippo 1988; Schuster 1992; Furuki & Higuchi 1995) : Pantropical -temperate, oceanic, extending to Western Europe.
Wiesnerellaceae Inoue 1976
The thallus is differentiated, with simple air pores. Ventral scales are in 2 rows, very delicate, broadly lunate, with one reniform, apically rounded appendage, either hyaline or somewhat purplish. Antheridia situate in terminal cushions; sporophytes on stalked receptacles with compound air pores and the stalk has two rhizoid furrows. Asexual reproduction is absent.
The family has only one genus, Wiesnerella.
Wiesnerella Schiffn. 1898
Wiesnerella denudata (Mitt.) Steph. The thallus of Wiesnerella denudata is 8-13 mm wide, green to dark green, without purplish pigment, median parts are usually darker than distal parts, usually irregularly dichotomously branched, margins are repand-undulate, obcordate at apex, costa is moderately well-defined below. Cells of the dorsal epidermis are almost isodiametric, rather thin-walled, without trigones; air pores are dis- HabiTaTS and SubSTraTeS in Hunan. Most of the collections came from primeval evergreen broad-leaved forest of the warm temperate zone, more rarely from deciduous mixed forest (Tilia, Betula, Fagus, Acer, etc.) in the orotemperate zone in Badagonshan. Man-made habitats were bamboo forest (Phyllostachus pubescens), field edges with bushes and semi-open, grazed secondary evergreen broad-leaved forest at 550-1580 m (Fig. 1 ). It usually occurs in localities partial shade to full shade, moist or mesic or even wet localities. Substrates: humus on rock or cliff (4), on (sand) on cliff usually at brook side (4), sand (3), dry boulder (3), stone (3), cliff underhang at brook side (2), on humus (1), clay (1). Frequency in Hunan: rare (12/209). range in Hunan: badagongSHan. 44b. 48845. 45. 55474, 55476. 48. 48713. 55a. 47934. HuPingSHan. 59. 49747, 53301, 57256, 57268. 21a. 56025, 56035. 31. 57875, 57926. 32. 57162. yunSHan. Y1. He 18. Y6a. He 62, 66, 71. range in cHina (Piippo 1990; Zhu et al. 1998) : Xizang, Sichuan, Zhejiang, Yunnan, Hunan and Taiwan.
ToTal range (Piippo 1988; Furuki & Higuchi 1995; Koponen et al. 2000) : Afr 3 (Mascarenes); As 2: Chi Ja Ko Tai; As 3: Afganistan, Himalaya NW, In; As 4: Ind (Java, Sumatra) Ma PNG; Oc: Haw.
The thallus is differentiated, with simple air pores. Ventral scales are in 2 rows, with one reniform appendage. Antheridia situated in terminal cushions. Sporophytes are on stalked receptacles, with compound air pores and the stalk with one rhizoid furrow; asexual reproduction by fragmenting thallus tips or ventral bulbils.
The family is monotypic.
Conocephalum Hill 1773
The genus Conocephalum poses many taxonomic problems since its species contain many cryptic taxa. C. salebrosum was recently given a specific status by Szweykowski et al. (2005) which led to other regional papers (Natcheva 2008; Borovichev et al. 2009 ). However, the species is easier to distinguish in Europe than in asia (David long, pers. comm.).
Conocephalum conicum (L.) Dumort. Fig (2000), Damsholt (2002), Szweykowski et al. (2005) . Conocephalum conicum is characterized by large size, shiny dorsal thallus, wide hyaline margin of the thallus composed usually of 3-4, sometimes ± elongated cells, smooth dorsal surface and limits between air chambers usually shallow or indistinct. The highest cell of an air chamber wall is not inserted, only touching the dorsal epidermal cells and therefore the thallus has a flat surface (see Szweykowski et al. 2005; Borovichev et al. 2009 ). The junctions of the air chambers are on the same level with the thallus surface. The margin of the thallus is plane or nearly so. The number of air chamber rows between costa and thallus is usually 6-8. The reticulation of the dorsal surface is not very clear. The best characters for the plants in Hunan are the flat dorsal surface, plane thallus margin, shallow and obscure reticulation of the thallus surface, and usually wide hyaline margin.
We have treated the specimens listed below as C. conicum, even though in the future while the molecular research on this problematic genus continues, they might bear another name. Miwa et al. (2009) found six cryptic species in C. conicum (see also Ki et al. 2001 ). According to David Long (pers. comm.), Asian species with the name C. conicum are not the same species as in Europe.
HabiTaTS and SubSTraTeS in Hunan. Conocephalum conicum grows in primeval and secondary evergreen forests of the warm temperate zone, in deciduous -evergreen mixed forest and in second growth deciduous forests of the orotemperate zone and in Liriodendron, Alniphyllum, Metasequoia and Phellodendron plantations, in open, dry, usually mesic to wet, partial to full shaded localities, often on river and brook sides or trail banks, at 550-1860 m (Fig. 1) . Substrates: cliff (4), humus on cliff (4), humus (3), rock (2), rock top (1), boulder (1), stone (1), clay (1), trunk (1), litter (1), sand (1). Frequency in Hunan: rather rare (23/209). range in Hunan: badagongSHan. 40b. 55667. 41. 48440. 43. 48342. 44a. 48146, 48179. 44b. 48891. 47. 48218. 48. 48705. 50. 50130. 86b. 58647. 87. 58862. 88a. 59077. daweiSHan. DAW 16. 61791. HuPingSHan. 59. 53339. 60. 47823a. 70. 47612 . SHunHuangSHan. S17. He 1361. Taoyuandong. 20a. 57986. 21a. 56019. 21d. 55966. 34. 57005. wulingyuan. 17b. 18a. 19b. range in cHina (Piippo 1990 ): in many provinces. Many previous records must belong to C. salebrosum. Conocephalum japonicum is an annual weedy species, small, rather densely branched, with the thallus only 4-6 mm wide. The apices are frequently branched, the tips produce subrotund gemmae. The reticulation of the dorsal surface is distinct and air pores clearly visible. The thallus margins are often purplish. The species is usually easy to distinguish from the other two Conocephalum taxa in China due to its narrow thalli with numerous branches and apical gemmae that are usually present. However, some small forms of C. salebrosum may pose some difficulties in separation. Miwa et al. (2003) found out that C. japonicum also includes cryptic species that might be reproductively isolated.
HabiTaTS and SubSTraTeS in Hunan. Conocephalum japonicum grows both in warm temperate and orotemperate zones in evergreen broad-leaved forests and deciduous forests and commonly in plantation forests of Cunninghamia, bamboo and Metasequoia and was collected from Amorfophallus and Ipomaea batatas field; most often along road and trail sides in orchards and fields, or brook sides, in mesic to moist habitats in open to full shade at 400-1880 m (Fig. 1 fig. 1: 1-6 ). long (2006b) confirmed the occurrence of C. salebrosum for the Sino-Himalayan region. According to him (pers. comm.), C. salebrosum is common in Asia. According to him: 'C. conicum is shiny, C. salebrosum is dull. C. conicum does not have grooved reticulations, the reticulations are faint and much less visible to the naked eye than the pores. In C. salebrosum the reticulations are distinctly grooved, especially towards the thallus apex, and to the naked eye the grooves are more conspicuous than the pores. These work well in most cases, but extreme shade forms in caves can be almost impossible. I think C. salebrosum favours more calcareous sites'.
According to Szweykowski et al. (2005) , Natcheva (2008) and Borovichev et al. (2009) , typical for C. salebrosum are dullness of dorsal thallus surface, and a hyaline margin usually with 1 or 2 ± elongated cells. The dorsal thallus surface is uneven with limits between air chambers distinct, and the highest cells of air chamber walls are inserted between epidermal cells. Outer epidermal cell walls are inflated giving the epidermis a verrucose appearance. The number of air chamber rows between costa and thallus is usually 4-5. In Hunan the species is best recognizable by middle-sized plants, usually not as large as C. conicum, distinct dorsal surface reticulation especially near the thallus apex, borders between air chambers conspicuous, verrucose epidermis, thallus margin undulate or recurved, and the margin with 1-2 cells wide hyaline margin. In Hunan C. salebrosum is more common than C. conicum and it has a wider ecological amplitude.
HabiTaTS and SubSTraTeS in Hunan. Conocephalum salebrosum occurs in primeval and second growth evergreen broad-leaved forests of Elaeocarpaceae-fagaceae-lauraceae-Magnoliaceae-Stachyuraceae in warm temperate zone and in various deciduous forests (Acer, Betula, Fagus, Tilia etc.) and bush landscape in orotemperate zone, in Liriodendron, Alniphyllum, Metasequoia and Phellodendron plantations, in mature bamboo groves and semi-open grazed secondary broad-leaved forests, in villages and fields on road and brook sides usually partially or fully shaded, in moist or mesic sites at 273-2099 m (Fig. 1) . Substrates: cliff (22), stone (19), humus (15), boulder (8), clay (6), humus on cliff (3), cliff crevice (2), sand (2), soil (2), under cliff (1), rock top (1), seepage (1), tree root (2), trunk (1), litter (1), gravel (1). Frequency in Hunan: moderately common (53/209). range in Hunan: badagongSHan. 39b. 48474. 43. 48347, 48419. 44a. 48094, 48133, 48139. 44b. 48865. 45. 55542, 55559. 46. 48252. 47. 48225. 48. 48667, 48678. 50. 48739. 52. 48286, 48295. 55a. 47889, 47890, 47897, 47902, 47917, 47960, 54336. 92 The thallus is differentiated, with simple air pores; ventral scales are in two rows, with 1-4 appendages; antheridia are in terminal cushions on the thallus; sporophytes are on stalked receptacles, with compound air pores and the stalk with one rhizoid furrow. Asexual reproduction occurs by fragmenting thallus tips or ventral bulbils.
Plagiochasma Lehm. & Lindenb. 1832
Plagiochasma is a very drought-tolerant genus, similar or somewhat smaller in size to Reboulia, leathery, firm, variously branched, often with terminal innovations. The dorsal surface is smooth and not visibly areolate, lateral margins are usually purplish. Ventral scales are usually purplish with 1-2(-4) appendages. For the characters of the genus, see Bischler (1977) . Genus Plagiochasma has six species in China (Piippo 1990; Zhu 2006 Plagiochasma appendiculatum is easy to distinguish on the basis of its large size, adventitious shoots, apical tubers, smooth dorsal surface, and broadly lunate ventral scales with 1-2 appendages, which are large, round, occasionally acute, usually hyaline, but sometimes purplish. Soni The thallus of Plagiochasma pterospermum is 3-4 mm wide and rarely branched. The appendages of ventral scales strongly vary, and they often are red, triangular, long acuminate. The cells of the dorsal epidermis have large, usually nodulose trigones, and epidermal pores have distinct radial walls. P. pterospermum is not a very well defined species and is difficult to separate from P. cordatum Lehm. & Lindenb. when sterile. P. cordatum has a wider thallus that is almost always branched, epidermal cells have less distinct trigones, and epidermal pores have less distinct radial walls (Bischler 1979) .
HabiTaTS and SubSTraTeS in Hunan. In evergreen -deciduous broad-leaved forest, along river in valley surrounded by secondary warm temperate forest and along river valley surrounded by arable land at 350-1130 m (Fig. 2) . Substrates: on sand on slope (2), in full shade on moist cliff (1), cliff crevice near river (1), and on mesic humus in cliff crevice (1). Frequency in Hunan: rare (4/209). range in Hunan: HuPingSHan. 56b. 47882. 57. 48507, 48608. 60. 47830. 61. 48584 . Asterella khasyana and other Asterella taxa occurring in China were discussed by Piippo (2010) . The species is recognized by the delicate and thin thallus, ca 1-3 mm wide occurring in dense mats, regularly dichotomously branched without ventral shoots borne laterally, with dorsal surface flat, areolate in curved rows towards margins, air pores surrounded by 5-7 radial rows in rings, and ventral scales purplish and slightly overlapping with a single lanceolate acute appendage (see Long 2006c) .
HabiTaTS and SubSTraTeS in Hunan. Asterella khasyana was collected only in two localities in the warm temperate zone in Hupingshan. It grows in secondary forests (Distylium, Euryoco-rymbus, Ligustrum, Lonicera, Machilus, Paliurus, Pteroceltis, etc.) at 390-550 m (Fig. 1) . Substrates: on sand on wet brook side (2), as well as on humus on cliff (7), on sandy forest slope (1), on cliff (1). Frecuency in Hunan: Very rare (2/209). range in Hunan: HuPingSHan. 57. (Piippo 2010) , and 48628a. 58. range in cHina (Piippo 1990 ): Sichuan, Yunnan, Hunan.
ToTal range (Long 2006c ): As 2: Chi; As 3: Bhu Tha Ne Pak In; As 4: Ind Phi. Map: Long (2006c) : 167 (fig. 41 ).
Reboulia Raddi 1818
The genus is monotypic.
Reboulia hemisphaerica (L.) Raddi (Fig. 2 The thallus of Reboulia hemisphaerica is leathery, firm, dull, light green, dichotomously branched, without tuberous apices, usually with narrow purplish margins that curve inwards when dry. Epidermal cells are thin-walled but with bulging trigones; pores are simple and slightly elevated. Usually the dorsal surface seems smooth, lacking any indication of areolation. The radial walls of epidermal pores are usually strongly thickened. The ventral scales are large, obliquely lunate, rectangular, on each side usually 1-2 slender and acuminate appendages.
Reboulia differs from Plagiochasma by the apical position of carpocephala; in Plagiochasma they are dorsal on the thallus. However, when sterile, many Plagiochasma specimens may be difficult to separate from Reboulia. The best character seems to be the appendages of ventral scales: in Reboulia very narrow and delicate, not so in Plagiochasma.
HabiTaTS and SubSTraTeS in Hunan. Nearly all collections were made in the warm temperate zone. It grows both in primeval and secondary evergreen forests and along trails surrounded by orchards and Cunninghamia plantations, in villages and fields, in open to full shaded sites at 330-1000 m (Fig. 2) . Substrates: on humus on bank (7), humus on rock or stone (4), stone at road side (3), on cliff (2), clay (2), soil (1). Frequency in Hunan: rare (14/209). range in Hunan: badagongSHan. 39b. 48469. HuPingSHan. 59. 49750. SHunHuangS-Han. S1. He 1392 , 1447 (Piippo 1990) : Known from many provinces.
ToTal range: Schuster (1992) and Dierßen (2001) : Cosmopolitan. 
marchantiaceae (Bischl.) Lindley 1836
The thallus is differentiated, with compound air pores. The ventral scales are in 2 to 10 rows, with 1-3 appendages. The antheridia are on stalked receptacles; sporophytes on stalked receptacles with compound air pores and the stalk with 2-4 rhizoid furrows, pseudoperianths are present. Gemmae may be present.
Marchantia L. 1753
The thallus is dichotomously branched, ventral scales are in 4-10 rows, median scales with a large appendage that is usually basally constricted; laminal scales are conspicuous. Cup-shaped gemmacups (cupules) serve as asexual dispersal means. The genus has been extensively studied by Bischler (1984 , 1998 Bischler-Causse 1989 , 1993 . The genus is easy to distinguish from other complex thalloids due to its distinctly visible areolation and gemma cups that usually are present. Nine species have been reported from China (Zhu 2006) . illuSTraTionS: Bischler-Causse (1989: 200, 202, figs 57, 58) .
Marchantia emarginata
Marchantia emarginata subsp. tosana is distinguished on the basis of its fairly small size, usually ca 2.4-4.0 mm wide, thallus margins which are usually purplish, but may be hyaline in shadow, sometimes slightly crisped; dark median band on the dorsal surface may be present or absent. The appendage of median scales is variable in size, its marginal teeth are 1-3-celled and some of them are obliquely oriented. The archegoniophore has 5-13 truncate lobes.
HabiTaTS and SubSTraTeS in Hunan. Most collections of Marchantia emarginata subsp. tosana came from the warm temperate zone. It grows in Elaeocarpaceae -fagaceae -lauraceae -Magnoliaceae -Staphyuraceae evergreen broad-leaved forests, in evergreen -deciduous broadleaved forests (Emmenopteris, Rhamnus, Quercus, Diospyros, etc.) and in mature Cunninghamia lanceolata dominated forests. It is often a part of road-side vegetation; also on limestone outcrops in open Karst landscape and even in Amorfophallus and Ipomaea batatas and other fields and along river surrounded by arable land, in open to partially shaded, mesic to moist habitats, often on river or brook sides at 350-1300 m (Fig. 2) . Substrates: on clay (7), humus (4), stone (3), cliff (2), soil (2), humus in cliff crevice (1), rock top (1). Frequency in Hunan: rather rare (20/209). range in Hunan: daweiSHan. DAW 15. Virtanen 62350. HuPingSHan. 56b. 47879, 47886. 58. 47678, 47699, 47738, 47748. 59. 49719, 49720. 65. 49783. 66. 47790. mangSHan. 3a. 4b. 8 55773, 61563, 61600. 40a. 55618. 46. 48242. HuPingSHan. 56b. 47885. 57. 48628, 49991. 58. 47653. 60. 47840. 61. 48599, 49934A, 52246. 62. 47818. 66. 47789. 71. 47600. SHunHuangSHan. S1. He 1421 , 1446 range in cHina (cf. Piippo 1990): Jilin, Liaoning, Sichuan, Anhui, Yunnan, Guizhou, Hunan, Taiwan. New for Hunan.
ToTal range: Eur (azores, northern Mediterranean); Am 1; Afr 1 (Algeria); As 1-5 (cf. Bischler-Causse 1989). Circumtethyan (Bischler & Piippo 1991) . Map: Bischler (1986): 346 (map 1).
Marchantia polymorpha L. Fig. 2 Spec. Pl. ed. 1: 1137. 1753.
deScriPTionS: Bischler (1984), Bischler-Causse (1989 , 1993 , Paton (1999 ), Lin (2000 .
illuSTraTionS: Bischler (1984: figs 1-4), Bischler-Causse (1989 : 77, fig. 20), Bischler & Piippo (1991 fig. 1 ), Bischler-Causse (1993: 46-47, figs. 4-5) , Paton (1999 Paton ( : 573, 574, figs 290, 291), lin (2000 .
Marchantia polymorpha is light green or yellowish green, slightly purplish, the margins of the thallus are crisped or crenulate, usually without distinct dorsal median band. The marginal scales usually extend beyond thallus margin; the median scales are hyaline or with some purplish. The appendage is orbicular or reniform, basally cordate, hyaline or with purplish border, margins with sharp unicellular teeth. The archegoniophore has 9-11 long lobes, antheridiophore 6(-10) short lobes. Marchantia polymorpha in Hunan was previously treated in Koponen et al. (2000) . Long (2006b) confirmed the occurrence of three European subspecies throughout Western China, and with similar ecological preferences. range in Hunan (see Koponen et al. 2000; Fig. 2): mangSHan. 3a. 4a. 8. 9a. wulingyuan. 15c. 16c. 18c. 19c . The dorsal thallus with or without distinct pores, dorsal surface usually longitudinally grooved. The ventral scales are in 1 to 2 rows, minute or large, without appendages. Gametangia and antheridia without receptacles, antheridia immersed in the thallus, sporophyte without seta. Gemmae absent, vegetative reproduction by fragments or tubers.
Riccia L. 1753
The thalli in Riccia are often rosette-forming. The antheridia and archegonia are scattered or in dorsal groove or depression, without involucres or scales. Epidermal pores are absent. Eighteen species of Riccia have been reported from China (Zhu 2006) . The genus is very poorly studied for the country. Only Riccia chinensis Herz. is earlier reported from Hunan (Piippo 1990 ). It has not been detected since it was described by Herzog (Herzog in Nicholson 1930) .
